Objective: Behavioral and psychological symptoms of dementia (BPSD) refer to the often distressing, noncognitive symptoms of dementia. BPSD appear in up to 90% of persons with dementia and can cause serious complications. Reducing the use of antipsychotic medications to treat BPSD is an international priority. This review addresses the following questions: What nonpharmacological interventions work to manage BPSD? And, in what circumstances do they work and why? Method: A realist review was conducted to identify and explain the interactions among context, mechanism, and outcome. We searched electronic databases for empirical studies that reported a formal evaluation of nonpharmacological interventions to decrease BPSD. Results: Seventy-four articles met the inclusion criteria. Three mechanisms emerged as necessary for sustained effective outcomes: the caring environment, care skill development and maintenance, and individualization of care. We offer hypotheses about how different contexts account for the success, failure, or partial success of these mechanisms within the interventions. Discussion: Nonpharmacological interventions for BPSD should include consideration of both the physical and the social environment, ongoing education/training and support for care providers, and individualized approaches that promote self-determination and continued opportunities for meaning and purpose for persons with dementia.
early institutionalization, and diminished quality of life) (2) . Antipsychotic medications are often prescribed to manage BPSD, especially in long-term care (LTC) settings (3) . However, a clear association has been demonstrated between treatment with antipsychotic medications and increased morbidity and mortality in people with dementia (3, 4) . Thus, implementing initiatives aimed at reducing the use of antipsychotic medications for people with dementia has become an international priority (5, 6) . A central feature of these initiatives is the development of guidelines that recommend (or require) the use of nonpharmacological treatment modalities prior to initiating pharmacotherapy (5) (6) (7) .
Nonpharmacological management of BPSD can be grouped into two categories: (a) indirect interventions aimed at decreasing BPSD through working with caregivers or adapting the environment (e.g., caregiver training, multidisciplinary team approaches, individualized treatment plans, and modifying environmental factors) and (b) direct interventions targeted directly at individuals with dementia to decrease BPSD (e.g., individualized recreation therapy, sensory-based therapy, exercise, music therapy, massage) (8) .
Review of the literature indicates that little is known about the feasibility and effectiveness of direct and indirect nonpharmacological interventions for the management of BPSD. A recent systematic review of interventions to reduce inappropriate prescribing of antipsychotic medications demonstrated that most interventions focus primarily on education of care staff, physicians, and pharmacists (7) . The authors of this review found that some of these indirect interventions may be effective in the short term (i.e., reduced prescribing levels immediately following the intervention) but that the culture and nature of care settings, in addition to the availability and feasibility of additional nonpharmacological alternatives (e.g., beyond education), needs to be addressed to sustain reduced antipsychotic prescribing over the long term (7) .
The complexity of BPSD in dementia suggests that an integrated approach is required for effective intervention and management. Approaches that do not take into consideration the complex biological, psychosocial, psychological, and environmental factors will likely produce results that are sporadic, inconsistent, and short lived (8, 9) . Consequently, a comprehensive and integrated approach, which addresses the needs of the individual with dementia, the caregivers, and the context (e.g., physical and psychosocial environment) is required (8, 9) .
Objectives and Aims
The objective of this study is to improve our understanding of effective nonpharmacological treatment modalities of BPSD by identifying and examining the interactions among context (something that can enable or modify or block a mechanism; the context may be provided by the intervention or it might relate to a broader contextual backdrop-the organizational and system setting in which complex interventions are delivered), mechanisms (the processes that operate in particular contexts that ultimately lead to the outcomes), and outcomes (both intended and unintended).
Method
We conducted a realist review to address the following question: What nonpharmacological interventions work to manage BPSD? And, in what circumstances do they work and why? The Realist and Meta-narrative Evidence Syntheses: Evolving Standards (RAMESES) criteria guided the conduct and reporting of this review (10) . A realist review seeks to explicate the mechanism(s) of how complex interventions work, or why they fail, in particular contexts. This contextually bound approach to causality is represented as follows: context + mechanism = outcome (10) .
The steps in a realist review include (a) clarifying the scope of the review; (b) searching for evidence; (c) appraising the primary studies and extracting their relevant data; (d) synthesizing the evidence and drawing conclusions; and (e) disseminating, and possibly implementing and evaluating, the recommendations (11) . Following a realist review approach, candidate theories with potential explanatory value for outcomes of nonpharmacological interventions for BPSD were identified and their key principles were integrated into our data extraction matrix.
The identified theories and models included the following: Needs-driven Dementia-compromised Behavior (NDB) (12) , Progressively Lowered Stress Threshold Model (PLST) (13); Sense of Belonging (14) ; Value, Individual Approach, Perspective, And Positive Social Psychology (VIPS) (15) ; Psychologically Based Service Delivery Model For Therapeutic Recreation (PBTRSD) (16) ; and Activity Theory (17) . See Supplementary Appendix A for brief description of each theory.
Inclusion Criteria
A broad range of studies were included in this review, with a focus not only on indirect interventions designed for the care staff and the environment but also on direct interventions designed for persons with dementia. Studies meeting the following criteria were chosen for inclusion:
1 The population of interest was persons with dementia in any setting (i.e., residential care or community). 2. A primary focus of the study was the use of nonpharmacological interventions to address BPSD. 3. There was evident evaluation of the intervention with empirical data provided (i.e., the article described a primary study as opposed to a review and presented full evaluations, not preliminary results). 4. The description of the intervention was detailed enough to enable the reviewers to categorize it based on the key principles of the selected candidate theories or models. 5. The study was published in an English-language journal. 6. The publication date was between 2000 and 2016. (CDCIG) . Developed for the use of researchers and practitioners engaged in evidence-based dementia care, the register is continually updated through monthly searches of MEDLINE, Embase, PsycINFO, CINAHL, LILACS, and a wide range of trials registers and other gray literature sources. ALOIS is study based, meaning that records refer to studies rather than the articles or reports written about them. Consequently, a single record may include references to multiple articles. Because of its relatively comprehensive coverage of literature pertaining to dementia, we agreed that a search conducted in ALOIS alone would be sufficient for the purposes of this review. As the review process progressed, it was determined that no additional searches of ALOIS were needed.
Identification of the Primary Studies
The search in ALOIS was designed to optimize sensitivity while maintaining feasibility. An advanced search of intervention studies was conducted with results filtered to include only nonpharmacological interventions. Using the register's controlled vocabulary, the population was limited to people with dementia. No limits pertaining to study design or aim were applied.
The search returned 818 results (i.e., records of studies; see Figure 1 ). Because only one database was searched, no deduplication of results was required. The results were reviewed, and 161 were identified for potential inclusion in the study; the remaining 657 were found not to meet the inclusion criteria detailed above. A total of 183 full-text articles reporting the findings of the 161 studies that were retrieved. Bibliographic records for these articles were created in an EndNote X7 library. A second, full-text screen was then completed, which removed a further 110 articles because they failed to meet the study's inclusion criteria, as detailed in Table 1 .
The full-text review identified 73 articles for inclusion, and, after review of the reference lists of these studies, one more article was included. This resulted in a total of 74 articles included in this study. It is important to note that three articles examined two different interventions within one study (18) (19) (20) . For example, Lin and colleagues (18) examined the effectiveness of the intervention "Montessoribased activities" and compared it to the effectiveness of implementing the intervention "acupressure" within the same study. Because our aim was to examine the effectiveness of interventions for the treatment of BPSD, we entered these interventions separately into our matrix. As a result, although 74 studies were included in the review, we evaluated the effectiveness of 77 interventions.
Data Management, Analysis, and Synthesis
Phase one: appraisal and data extraction Two authors (E. Davis and A. Douziech) independently extracted the relevant data from each study with a structured extraction matrix organized with the categories: location and date of study, sample size and description, details of the intervention, results and findings (including whether follow-up occurred, and if so, over what period), and inclusion of key principles of candidate theories and models. The two coders then independently evaluated the methodological quality of each study by assessing the quality of the evidence and the risk of bias to determine an effectiveness rating (further description is provided below). The first author read select studies and reviewed the coding imputed by E. Davis and A. Douziech to assess for consistency and accuracy. Following completion of the data extraction phase, the completed matrix was reviewed in detail; any discrepancies were discussed and resolved by discussion and consensus.
The quality of the published evidence was categorized as the level of evidence generated from (a) properly randomized controlled trials (RCT), (b) quasi-experimental designs (i.e., well-designed controlled trials without randomization) (QE), or (c) descriptive case studies or case reports (DCS). Follow-up evaluation of the intervention (i.e., whether the researchers evaluated the sustainability of practice change over time) was noted to better understand the typical length of follow-up used in intervention studies, to assist in the evaluation of the intervention effectiveness, and to determine whether it was sustained.
The Cochrane Collaboration's tool for assessing the risk of bias (21, 22) was used to evaluate risks related to five key domains for each of the randomized studies (i.e., selection, performance, detection, attrition, and reporting bias). The Risk of Bias Assessment for Non-randomized Studies (RoBANS) (22) was used to evaluate risks in the nonrandomized studies related to five key domains: (a) selection, (b) confounding variables, (c) performance, (d) inadequate blinding, and (e) incomplete outcome data. The risk of bias was classified as follows: "1" = low risk of bias in all key domains with plausible bias unlikely to seriously alter the results; "2" = unclear risk of bias for one or more key domains with plausible bias that raised some doubt about the results; and "3" = high risk of bias for one or more key domains with plausible bias that seriously weakened confidence in the results.
The effectiveness of each intervention was evaluated independently by the authors. The effectiveness rating was based on a combined overview of the sample size, effect size, outcomes and impact, level of evidence, follow-up, and risk of bias. Following the format utilized by Aylward and colleagues (23) , the effectiveness was rated as follows: "A" = good evidence to support a recommendation of effectiveness, "B" = fair evidence to support a recommendation of effectiveness, "C" = insufficient evidence to recommend for or against effectiveness, "D" = fair evidence to support a recommendation of ineffectiveness, and "E" = good evidence to support a recommendation of ineffectiveness.
Phase two: synthesis and interpretation
On completion of the data extraction, descriptive statistics were computed for each item in the matrix. Next, we identified recurrent contextual features that might have acted as barriers to, or enablers of, the success of the interventions aimed at decreasing BPSD, and tested the explanatory ability of our candidate theories against these. Throughout this process, we sought and highlighted disconfirming data.
Results

Search Results and Study Characteristics
Seventy-four studies met the selection criteria and, as previously described, 77 interventions were analyzed. Studies from 20 countries were included in this review with the majority having been conducted in the United States (n = 25; 33%) and using RCT as their study design (n = 56; 73%). Of the interventions reviewed, 34% were evaluated as fair to good evidence to support a recommendation for effectiveness ("A" + "B"; n = 26), 44% were evaluated as insufficient evidence to support a recommendation for effectiveness ("C"; n = 34), and 22% were evaluated a fair to good evidence to support a recommendation for ineffectiveness ("D" + "E"; n = 17; see Supplementary Appendix B).
In total, 14 different types of nonpharmacological interventions were included in our sample. They ranged from specific indirect interventions (e.g., training and education, light focused) to specific direct interventions (e.g., massage, music based). Similar to previous reviews, we found the effectiveness of these interventions varied significantly depending on the study (see Table 2 ). This finding further highlighted the need to examine more closely how different contexts may account for the successes, failures, or partial successes of these interventions.
The duration of the interventions varied widely, ranging from 5 to 92 weeks (mean = 15 weeks, SD = 17 weeks). Sample sizes also varied widely, ranging from 14 to 624 (mean = 110). The majority of interventions did not include any follow-up (n = 47; 63%) and less than a quarter included follow-up lasting longer than 8 weeks (n = 16; 21%). The majority of interventions were implemented in residential care facilities (n = 63; 82%) as opposed to the community (n = 13; 17%) and included persons with dementia who were at any stage of the disease process (n = 56; 73%) as opposed to specifying the stage (e.g., mild, moderate, or severe). Importantly, the effectiveness rating of the interventions was not found to be associated with the participants' stage in the disease process (see Table 3 ).
From Candidate Theories Toward a Model for Understanding Nonpharmacological Interventions to Manage BPSD
Of the selected candidate theories, none emerged as able to describe conclusively the interactions among context, mechanisms, and outcomes within interventions aimed at decreasing BPSD. As a result, we examined the specific principles within each candidate theory and a preliminary thematic analysis was undertaken to identify aspects of each study that were key to the intervention's success (or which explained its partial success or failure). Following this, we identified three mechanisms by which an intervention to decrease BPSD might achieve its goals and developed a unifying heuristic model to explain the influence of context on these mechanisms with the resulting outcomes (see Figure 2) . Two of the mechanisms were indirect interventions-these included the caring environment and care skill development and maintenance. The third mechanism was individualization of care, which is considered a direct intervention. As represented in the model, we assert that all three of these mechanisms, and the contexts within which they occur, must be included and addressed for successful and sustainable outcomes related to the reduction of BPSD to occur. The key contextual influences were then grouped according to those that caused the mechanisms to be unsuccessful in decreasing BPSD (and, in fact, could potentially lead to an increase in symptoms), those that produced inconsistent outcomes and we described as "necessary but not sufficient," and those that helped to ensure the mechanisms resulted in the successful decrease in BPSD. Once placed into the model, we found that these contextual influences could be further categorized as those that were more consistent with the medical model (i.e., focused almost exclusively on objective medical and clinical outcomes), to those that were more consistent with a social model of care (i.e., focused on tailoring care to an individual's needs and abilities while also promoting choice and enhanced relationships; see Figure 2 ). We describe the mechanisms and these contextual influences below.
Mechanism 1: caring environment
We considered the caring environment to include both the physical built environment and the social environment (e.g., caregiver staff stability, supports for the development of positive interpersonal relationships between care giver and care recipient). However, most interventions in this review primarily emphasized the importance of adapting the physical environment (n = 59; 77%). This is very likely due to the extensive literature that has demonstrated that not attending to physical environmental attributes (e.g., room temperature, light levels, noise levels, depersonalized and institutionalized ambience) leads to increased prevalence of BPSDs (24, 25) . Thus, within our model, we asserted that not attending to these important environmental adaptations leads to an increase in the prevalence of BPSD. However, analysis of our matrix indicated that focusing solely on adapting the physical environment, without attention to the social environment, results in inconsistent outcomes. Of the 32 (40%) interventions that attended to physical environment alone, only seven were found to support recommendations for effectiveness (26) (27) (28) (29) (30) (31) (32) . These findings led to our assertion that adapting the physical environment may be necessary, but it is not sufficient when addressing BPSD. Alternatively, of the 26 (33%) interventions that included adaptation to both the social and physical environments, 12 (46%) were found to have good evidence to support recommendation for being effective (19, (33) (34) (35) (36) (37) (38) (39) (40) (41) (42) . This led to our conclusion that the physical environment needs to be considered (and adapted if necessary); however, adaptations to the social environment should also be considered and addressed for more successful outcomes to occur related to BPSD. Focus on the social environment included addressing such things as whether or not there was effective communication between all stakeholders (i.e., care providers, care recipients, and family members) (19, 37, 42) , creation of supportive relationships (43) , the presence of supportive and responsive leadership (42, 44) , and the cultivation of care teams that trust (42).
Mechanism 2: care skill development and maintenance
To our surprise, only 22 (27%) of the interventions in our sample specified the inclusion of an education and training component (19, 20, 26, 29, 37, 41, 42, (44) (45) (46) (47) (48) (49) (50) (51) (52) (53) (54) (55) (56) (57) . When reviewing the literature, it is clear that continuing professional development via education and training courses for care providers related to understanding dementia is necessary for the implementation of best practices in dementia care (58) and that the lack of these opportunities can lead to increased prevalence of, and negative outcomes related to, BPSD (59) . This empirical evidence is reflected in our model. When examining our matrix to further elucidate the contextual factors that influence outcomes related to the presence of care skill development we found that 22 (28%) interventions included initial training to educate staff in dementia care and/or the benefits of the specific interventions. Of these studies, eight (36%) received an effectiveness rating "A" or "B" (19, 26, 29, 37, 41, 42, 55) , nine (40%) received an effectiveness rating "C" (45-50,52-54), and five (23%) received an effectiveness rating "D" or "E" (20, 42, 51, 56, 57) . Thus, our review found that providing initial training on these essential topics may be necessary, but it is not sufficient in producing substantive or sustained improvements in decreasing BPSD.
When we compared these findings to those studies that included ongoing training and support (n = 9; 12%), we found that the majority (n = 6; 67%) received an effectiveness rating "A" or "B" (19, 26, 29, 37, 41) . This led to our conclusion that the successful reduction in BPSD requires ongoing education and training combined with supports. An exemplary example of this comes from McCabe and colleagues (19) , who found that initial training and structured clinical protocols successfully decreased BPSD behaviors only [my own italics] when they were combined with ongoing training and clinical supports. Review of our matrix indicated that, in addition to having ongoing opportunities for training, the supports that were most influential included being adaptable to the needs of care providers (42) , ensuring that appropriate resources are available to enable the implementation of the intervention (19) , and implementing system (or organizational) processes that support and reinforce the intervention (26).
Mechanism 3: individualization of care
Individualizing care practices and approaches is widely recognized as essential to both quality of care for persons with dementia and also as a successful strategy in the management of BPSD (60) . In our review, 45 (58%) interventions were individualized to the unique needs and preferences of the care recipients. Of these, 17 (22%) included maximizing safety as a form of individualization of care; however, all but two included other methods of individualization. Of these two, both received an effectiveness rating of "C" (54,61).
Historically, care of persons with dementia has primarily been focused on meeting safety and physiological needs (62) . This emphasis is highlighted in the ever increasing (and some would argue constricting) number of regulations developed for the long-term, residential care industry. Banerjee and colleagues (63) asserted that, "these regulations, and the reporting they require, take valuable time away from care, often fail to account for the relational aspects of care, and disempower residents while empowering paperwork (p. 7). The focus on safety in these regulations may lead to the disempowerment of persons with dementia by limiting their choices, removing their control, and ensuring that the dignity of risk is not extended to persons with dementia. It is for this reason that individualizing care based only on maximizing safety was specifically included within our model as a mechanism that is not effective in decreasing BPSD.
Those studies that focused solely on individualizing the interventions based on diagnosis or neurological assessment (i.e., stage of dementia, functional abilities) (n = 10, 13%) had mixed results (n = 9, 12%, rated as "C") or were ineffective (n = 1, 1.3%, rated as "D" or "E") in decreasing BPSD (64) (65) (66) (67) . Alternatively, we found that individualizing the interventions based on individual preferences and personal characteristics, which is a fundamental tenet of person-centered care, was significantly associated to effectiveness of the intervention. That is, of all interventions that received an effectiveness rating of "A" or "B" (n = 26, 34%), 22 (85%) included individualization of the intervention based on personal preferences and characteristics.
Additionally, and we feel importantly, those interventions that included individualized approaches that promoted self-determination, desire for meaning, intrinsic motivation, and value were most effective. For example, Guétin and colleagues (38) not only enabled individuals living with dementia to chose music that they enjoyed when creating play lists for the purpose of reducing anxiety but also created a computer program that enabled them to produce their own playlists, based on their personal subjective experiences and moods, on a daily basis. Providing interventions based primarily on preferences increase the opportunity for enjoyment and entertainment, while interventions that honor choice, control, and empowerment promote true engagement. Our review indicates that the latter is a fundamental principle for the successful reduction in BPSD.
Discussion
This review elucidated the interactions among contexts, mechanisms, and outcomes associated with nonpharmacological interventions designed to manage BPSD. Three mechanisms emerged as essential-caring environment, care skill development and maintenance, and individualization of care. We developed a unifying heuristic model to explain the influence of context on these mechanisms with the resulting outcomes. Within this model, we assert that all three of these mechanisms, and the contexts within which they occur, must be included and addressed for successful and sustainable outcomes related to the reduction of BPSD to occur. This adds to the body of literature demonstrating that a comprehensive and integrated approach is required for effective intervention and management of BPSD.
Although all of the mechanisms and contextual factors included in our model were identified primarily from the studies includes in this review, they also align with a wider literature. When examining the caring environment, we found that adapting the physical environment may be necessary, but is not sufficient in managing BPSD. To be effective, the social environment must also be considered. Attempting to create "homelike" care environments requires much more than simplistic alterations of the physical environment (e.g., the absence of ceiling mounted fluorescent light, the presence of noninstitutional furniture, carpeting on the floor). To make a place feel like "home," the patterns of activities and interactions, the ways meals are prepared and served, and opportunities for greater privacy and control (which are typical at home but exist to a much lesser degree in residential LTC settings) must also be considered (68) . Furthermore, the structure of the relationships between the care providers and care recipients (e.g., whether staff sit down and eat meals with residents or put trays down in front of them) has a significant effect on the extent to which a setting is experienced as being "like home" (68) .
A key feature of the social environment is the development of therapeutic relationships between the care providers, the care recipients and the family members. Therapeutic relationships are mutually supportive and are fostered by effective communication and listening techniques, giving support, and ensuring care is person centered as opposed to task orientation (69) . According to Doherty and Thompson (70) , the development of a therapeutic relationship with care recipients is integral to the accurate assessment and understanding of patients' needs and the ensuing delivery of effective, person-centered care. Unfortunately, our findings indicate that, although attending to and adapting the social environment to meet the needs of persons with dementia is necessary, it is not yet the norm in interventions aimed at managing BPSD.
Care skill development and maintenance was found to be another essential principle in interventions aimed at reducing BPSD. However, education alone is not sufficient; it must be combined with ongoing training and support for the interventions to be effective and sustainable. This finding is consistent with other reviews of interventions to change practice in LTC settings (9, 23) . The literature consistently notes that successful implementation of education and training must also include organizational and system changes and that lack of administrative support likely explains the failure of education, training, and practice change initiatives (9, 23, 71) . Furthermore, Caspar and colleagues (9) found that resources in the form of direct human involvement and interaction (e.g., on-the-job coaching, hands-on practice, supportive mentoring, increased supervision, and team meetings) were essential to the success of interventions to change care practices in LTC settings. However, similar to our findings, the literature also indicates that, although the provision of ongoing training and support is necessary for effective practice change, it is not yet the norm (9, 23, 71) .
Individualization of care is the final mechanism included in our model. Of all of the mechanisms, this was most influential on the outcomes. This is likely because it is a direct intervention and it embodies, more than the others, the central tenets of person-centered care. Person-centered care has been described as a care philosophy in which a positive relationship is established that respects care recipients' preferences and life histories, honors their identities, enables their engagement in meaningful activities, and encourages an overall sense of well-being (72) . Furthermore, personcentered care takes care recipient individuality into account and incorporates their participation into decision making (73, 74) . Our review found that these principles were essential to the success of interventions aimed at decreasing BPSD.
Like the others, this mechanism was placed on a range of contextual factors that were based on the medical model (e.g., focused on meeting safety and physiological needs) to those that were based on the social model (e.g., focused on person-centered care). Critics of the medical model state that it "justifies control as appropriate treatment for the good of the patient" (75) . Furthermore, they contend that it creates a hierarchy of power within care environments and promotes care that is primarily custodial in nature (72, 75) . We found that the effectiveness of individualization of care is significantly impacted by contextual factors that either support or infringe upon the person with dementia's sense of self and autonomy. However, as was so eloquently stated by Gawande (76) , "We want autonomy for ourselves and safety for those we love." (p. 106). This may be why the focus on safety in our aged-care environments continues to be such a high priority, regardless of the unintended negative consequences this has on the person with dementia's ability to exert choice, control, and empowerment in these settings. Thus, though our review found that honoring the self-determination and autonomy of a person with dementia is essential for the successful management of BPSD, it is certainly not yet the norm.
Conclusions
Nonpharmacological interventions for BPSD should include consideration of the caring environment, care skill development and maintenance, and individualization of care. However, when considering the environment, adapting the physical environment is necessary but not sufficient. To effectively address BPSD, the social environment must also be incorporated into the intervention. Also, when considering care skill development related to initiatives aimed at decreasing BPSD, providing initial training is necessary but not sufficient. Instead, ongoing education and support of care providers in the form of effective enabling and reinforcing factors must also be included. Finally, individualized approaches that promote self-determination and autonomy of persons with dementia should also be included in any interventions aimed at decreasing BPSD. Though we found that the combination of each of these was supportive of the success of these interventions, we also found that they are not the norm. This may help to explain why so many nonpharmacological interventions designed to address BPSD result in inconsistent outcomes. It is our hope that this also provides direction for future research and initiatives aimed at successful and sustainable nonpharmacological management of BPSD in persons with dementia.
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